Freeze-fracture studies on the synapse between the type I hair cell and the calyceal terminal in the guinea-pig vestibular system.
The apposition between type I hair cells and the calyceal terminals of vestibular ganglion cell peripheral processes was studied in the vestibular epithelium of the guinea-pig, using thin-sectioned and freeze-fractured specimens. Chemical synaptic junctions were exceedingly rare in thin-sectioned specimens, and were not seen in freeze-fracture replicas. Furthermore, no gap junctions were present between the hair cell and the calyx. There were, however, regions along the apposition where the membranes were closely apposed. At these regions, the hair cell was invaginated by cytoplasmic protrusions of the calyx and the plasmalemmata of the two cells were separated by only 6-7 nm. The number and conformation of the close appositions varied between different cells. In freeze-fracture replicas, the closely-apposed plasmalemmata of the hair cell and the calyx had no special distribution of intramembrane particles on either membrane leaflet. However, on the external membrane leaflet of the hair cell, a large patch of widely-spaced, large particles surrounded the regions of close apposition. The corresponding region of the plasmalemma of the calyx had no special distribution of particles on either membrane leaflet. The scarcity of chemical synaptic junctions, the absence of gap junctions between the cells and the unique arrangement of particles in the hair cell plasmalemma surrounding regions of close membrane apposition may indicate an unusual mode of synaptic transmission between the type I hair cell and the calyx.